Neuromorphic System Based on CMOS Inverters and Si-Based Synaptic Device.
We developed an analog neuron circuit that can work with Si-based synaptic devices. N-channel and p-channel synaptic devices connected to current mirrors constitute the synaptic connection and integration parts to implement the excitation and inhibition mechanisms of biological neurons. The normal inverter controlling delay time and the modified inverter making negative pulse constitute the action-potential generation part to generate output action-potential. Connecting output potential to the synaptic device, we implement the spike-timing-dependent-plasticity (STDP) mechanism, adjusting the conductance of synapse. As we have constituted the analog neuron circuit using 4-terminal synaptic device without additional switch and logic operation, we can emulate the operation of the neuron with minimum number of devices and power dissipation.